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Sir: 

The above- identified application qualifies for small entity 
status. This written assertion of small entity status should 
satisfy the requirements of 37 C.F.R. § 1.27. 

If necessary, the Commissioner is hereby authorized in this, 
concurrent, and future replies, to charge payment or credit any 
overpayment to Deposit Account No. 02-2448 for any additional 
fees required under 37 C.F.R. § 1.16 or under 37 C.F.R. § 1.17; 
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P.O. Box 1450 
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Sir: 

Under the provisions of 35 U.S.C. § 119 and 37 C.F.R. 

§ 1.55(a), the applicant (s) hereby claim(s) the right of 
priority based on the following application (s) : 



Country 
TAIWAN 



Application No. 
92113409 



Filed 
May 16, 2003 



A certified copy of the above-noted application (s) is (are) 
attached hereto. 

If necessary, the Commissioner is hereby authorized in 
this, concurrent, and future replies, to charge payment or 
credit any overpayment to Deposit Account No. 02-2448 for any 
additional fee required under 37 C.F.R. §§ 1.16 or 1.17; 
particularly, extension of time fees. 

Respectfully submitted, 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 
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-* *l£a& : ^IPC &m ' 

jR - t * A : (# 1 a) 

( tX/^X) 
>ft4tA : ( *X/&X) #J^ft 

- A : (# 1 a) 

it £ : ( + X/&X) 

• ( + X/&X) 
ft B ,#ft SI i|r41#W 367 # 34 5ft 

9 ft : ( tX/^X) t#ft@ 
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(Aba); fits ; ttf#« *#t«sl- 

1. 
2. 
3. 
4. 
5. 

1. 
2. 

□ a [tes^UHs. : ; a'«j mfrtztzl 
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4£ - tXM** : 

The air cleaning florescent lamp is designed and 
prepared by coating the photocatalysis materials made by 
sol-gel techniques on glass -fiber-cloth or sleeve, then 
wrapping cloth or wearing this sleeve on a fluorescent lamp. 
When light the lamp, the white light radiates on the surface 
of photocatalysis materials to generate free electron and 
electron hole pairs that will activate the decomposition of the 
waste gas. 



'A • 
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#-MEJ« ' lit! -f^M* ' lit 0 
7kJ^$U&±-t-3fc# — &4t^i£Mfc(Ti02 Anatase) 
fi**fc** ' K^£'Bj&4e-fe# WOs - ZnO > SnO»A 
Fe 2 0 3 *L#* jM5&&J&# ~#Ub*fc*fc*itf*(Ti0i Anatase) 
aj&*J^/****«.*^#lfe^ '-sr^**-! Au>Pd- 
Pt « Ag # > 4Mb4b Mo * Nb - V > Ce & Cr 

^^tm: ° ®^^b^)t^.^(Ti02Anatase)^#^^^i# 
e a f|i . #M£*;te 20 nm ' 4SLm^Mb%M1&&*k. > *fc 
B fc«**t^iL#,<S.^* 365 nm > 405nra iitf^MfcJfc 

CO2 - H2O #&**L*tftt 0 



M% Robat A. Clyde- £H**!l 4, 446, 236 ; Rbbat E. 
Hetrick, Ford Motor Company, J^ISJM'J 4, 544, 470 ; ; 
Yashiaki Harada et al. , Osaka gas company, £ 
#1 4,699,720 ; Tomoji Kawai, et al, Nomura Micro 
Science Co., -*-S -**'J 4, 863, 608 ; David G. Ritchie, 
^S^-^'J 5, 069, 885 ; Gerald Cooper, et al. , Photo 
Catalytics Inc. , ^ M * #!l 5,116,582, 5,118,422, 
5, 174, 877, 5, 294, 315 ; Adam Hel ler, et al. , Board of 
Regents, The University of Texas System, ^B-f-^-'J- 
5, 256, 616 ; Ali Safarzedeh-Amiri, Cryptonics 
Corporation, '^H-f-^il' 5, 266,214 ; Fausto Miano & 
Borgarello, Eniricerche S. P. A. , &B#*!l 5, 275, 714 ; 
Nancy S. , Fooster et al. , Regents of the University 
of Colorado, ^B-$*'] 5, 332, 508 ; Ivan Wlassics et 
al. , Ausimont S. P. A. , *B**!l 5, 382, 337 ; Paul C. 
Melanson & James A. Valdez, Anatol Corporation, & 



^ JM'J 5,395,522 ; Henry G. peebles W et al. , 
American Energy Technology, Inc. , £ SI # M 
5, 449, 466 ; Brain E. Butters & Anthony L. Powell, 
Purific Environmental Technologies Inc., ^M^-M 
5, 462, 674 - 5, 554, 300 - 5, 589, 078 ; Yin Zhang, et al. , 
Board of Control of Michigan Technology University, 
£H**'] 5, 501,801; ClovisA. Linkous, University of 
Central Forida, .■ * « + M 5, 518, 801 ! Clovis a. 
Linkous, University of Central Forida, lk&%-M 
5, 518, 992 ; Ei ji Nomura & Tokuo Suita, Ishihara 
Sanyo Kaisha Ltd. , *H**I 5, 541, 096 ■■ 

&1kft%M% -jfe*****.*^ ' Gregory 
B. Roupp & Lynette A. Dibble, Arizona State 
University, ; A H.**!l 5, 045, 288 Jef frey G. 
Sczechowski et al. , The University of 
Colorado, Ik M # *I 5, 439, 652 -William A. 
Jacoby & Danial M. Blake, £H**'J 5,449,443; 
Zhenyyu Zhang & James R. Fehlner, Inrad, M; 
m ♦ *'J 5,468,699 ; Franz D. Oeste. Olga 
Dietrich Neeleye & H +#l 5, 480, 524 • 



} 



* _L it ^ K; >t >^ ^ £l 3f * £ 

;^Mcjfr*,Jfc3£**ll*£UM# Michael K. Robertson & 
Robert B Henderson, Nutech Energy Systems Inc. , £ 
9 4, 982, 712 » m It ' ii*UttfllL$&^# 

■&mk*&M*L*t* 10 ^t#^l#^. 6, 135,838 Sl - 
6, 336, 998 • B * *h&# ffl a ^ ' *k* ffl ifc** 

■H&ig. ' ' l^S Ti0 2 Anatase ^ 

>f 0 Sitb# Hiroshi Taoda and Watanabe ^m4- 

M 5,650,126 3L 5,670,206 : Ichikawa Shinichi, 
Furukawa Yashinori, Azuhata Shigeru £ B # M 
6, 024, 929 > a*t#l#^ B a al^ lUbfltfMMtCTifc 
Anatase) *J*ifc^ ' 500°C^l*^##— 

ft>fb^#L^(Ti02Anatase)^m • 4Mb 
fldfcfltfftCTifc Anatase)^ ' tea 
& f flj bs fij ^fc^ « M % it # $ «J 
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JMb&*fc&#(Ti02 Anatase)flMf##ff;* ; ^LfiR&teA 

Akira Kawakatsu and Kanagawa-ken H. 
6, 242, 862 Bl ' ^ffl j^&4b£Mfc£M*(Ti02 Anatase)^^ 

oh iL^m.^^ ' ^#*« i r*.««L«n**.4t- 

J: - 4t.^#^*i#^Jf-^#J*» Silane coupling Agent ^ 
a^b^^^(Ti.02Anatase)^^^#^^^^^^^^ 

#LM(Ti02 Anatase)* ' ^ 9 
j^^^bli#L^#(Ti02 Anatase^^tM^^fU^^- 



(Ti0*2 Anatase)i£a a a «&>&# ' tt4fc#t#t#<20nm • 
m -=-|Ubft*l*k4*(TiO« Anatase)aM**-&Ja*|c.* 
iiL** t *L#-=-*.^titt^^'^(Ti02 Anatase)^ 
* & b s b ft* ' 4fc flo k b * —OH A ft & ' *. » ft tt ^ 
& • 'titm ^|L'fb«L«<fc^(Ti02Anatase)**«JK ' 
;ft£IM6.&(100~250'C)&*# ' *Rfr#****WA# 
> Sp-sf**-* l^l^^ft4b^&$i^(Ti0 2 
Anatase) g.® -it M • S ~ ft 4b sU. -«L ft # (Ti0 2 
Anatase)>##*M£<20nm ' & #f tt. #t i*. 1- Onm # 
.At- ' ^#^ft^blt#L^# 

(Ti0 2 Anatase)>& «F JL S ft *P -.A 
9 * £ ?l^x-ft4bft#Lft# 

(Ti0 2 Anatase)^^ ' -*T4&£ *LA#&#&*fc*,*tl* 
j|fci!l*'«H*lt*rt"ff- ' £ ft i£ 

t ® • ^ * & ^ » # ' ?T # 

>f £ *, & *fe i # ° 

W-®^ — ft^b^v#t^t# (TiQ 2 Anatase)^ 
*«JK-B *« ' *^^#^-ft>fb^mm^(Ti02 
Anatase).*L«-Sfe>^*-# ' Jtm&fttt 

^Mb ' I^^>t^l^^^B^^F^^^^^ '. itft 
4b £ ft $ it 0. 8eV ' B #t m. * $r ft 4b Jfe -^T * ^ 
0. 5eV ' > jfcatX-fg. 0. 3eV >£4bJfe ' 385nm '# 
j-tTftm^JtmMjt 425nm «T JL # T ^"^ £ 
Mftft ' H^^i^^r^ 512nra «r^7tT>t.^^^^ 
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./f &ft^-^b£k£LM CTi0 2 Anatase) ^^J^KJK ' 
4&i& 150~250°C&*t ' H-fe*** *h ' 

T^f* ^5r# ' ^"Ati^t^—^bliv#Ll«(Ti02 Anatase) 

& ft.it & «. -t «.* * *fe* «L*fc*«*« * ^ ^ *a 

A # it# *fc>MMft# ' # & * #-*h& *-*MR 
# * *; & « * *b A ' € # * H * *»J 6,135, 838 A 
6,336.998 Bl ° 0 -=-^b^^^fc^(Ti02 Anatase) # HA 

#:**4lm#j&^ ' ««t*t*t«:<20iini • mifr&^mm^ 

& 1 5, 650, 126 * 5670, 206 * 6, 024, 929 it 6, 242, 862 

a t ^ «. a ^ * ^ - m Jtm & £ *l >* * * * 



ii 



*#93 %M ffl * ***** * ^ * 365nm A 405nm i£ f 

* i&jE- * fiR jn- * * A ' # & «■ *t 

(el-ectron hole pairs)^MBf W ^afcltl 
• ^^i«M#f t^At^l Pd -Pt v : .Au .A 

Ag 4f ' Pf-fg. *3lfc*Jfe * ' dL 9 t St#*M*. 365nm 
A 405nm afclfci'J^M* 480nm ^&lkM#tjk£-*-%3~m 

£1 j& 40 il/W # I^-NH^ ' * * » M&ik^t MM & 
M ° 



1 



' — 4Mb*m&3KTi02 Anatase)i# 

#(Ti0 2 Anatase)^^l#B a H «5L t^— OH A-ftA ' 
^®'>S-fI4^iS5-'»-:^ffi-^'*.'fb^^^^(Ti02 Anatase)^:# 
4tJ& ' ^«teA(100~2501C):&** ' £rf£%m&M&% 

Anatase)grIH^^ ° @ ~&4b&#t£Mfc(TiQ2 Anatase)^ 
#^a<20nm.'.:^-^^^it l.Onm A*^***** 
4l#'I± ' #Ub£Mftl;Ut(Ti02 Anatase)^ ^T^itle, 

^- #t-f b^fc^t^fc* CTi.Oa Anatajse)£tJ& ' »P&£&A#4JH;& 
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&--£&&-kP W0 3 - ZnO - S11O2A Fe 2 0 3 ^^4»^^^ 
#]t ' ##j&*#^J^b4MMfc ' 

>fb^#i^#(Ti02Anatase)^#t ' lUf&^IMffi — 

*Mr#**ia-*fc * * * # B P ^ ' & * ^ ^ ^ 
10-lOOu - #ffi*|tit 1-1-0 Jl ' 100-1000 mesh % 

jft^JL#»^^«Lt*fc*(l-10 30 » ife/c 150~250°G^ 
i£ & # IMt^ A *M» * # * <u*. ^ 

4bJW*M^>l IWb«dMk#(TiO> Ahatase)flM* 

t ' -Tffl4L^Ji**^>|-Pd *Pt - Au Bl Ag4L^M ^ # 
&^A3&*#^J«Mfc ' ft^msjkXL&M Fe^Mo^Nb-V > 
Ce & Cr 4i4fc*fc** ##ftft#*&&^>l*Ub4fe : £-#4ft 
*t ' f.#^-^^b^#t^#(Ti02 Anatase)>^il^# ° ife-ft 
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3&3*4A*Mr##tf -=- *Ub&$L&#(Ti02 Anatase)2&£-$* 
Anatase) 0 # '^M ■=- *Mb*Mftft**(Ti02 

Anatase)4«^ 0..1wtX« T ' £ H'l ♦ J. £ a ^ ^ * 

-fitffl Jii&^fUb^#L£M&(Ti02 Anatase)^#7^^^ 

420~700nm ^Tit* ' JL^* 365nm A 405nm i£f *K^- • 

#: m m*&&Mz-&*& 4MW a # * * ' ^Mt 
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* & &4tm mtti. ^ it &m&&&$l&m& ifr&m'M 

Ti0 2 Anatase+ hv e~ + h + (l)x3 

h + + H2O •OH + H+(2)x2 . 

e~ + O2 O2 - (3)x3 

•O2" + H+ H0 2 - (4)x2 

2HO2 • O2 + H2O2 (5)xl 

H2O2+ •Otr -OH + 0H"+ O2 (6)xl 

" h + + OH" -OH (7)xl 
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•OH +A A-OH (8)x4 

hv 

4A + 2 H2O + O2 > 4A-OH (9) 

Ti02 Anatase 
^mX&ZLM^ (I)x3+(2)x2+(3)x3+(4)x2-l:(5)+ 
(6)+(7)+(8)x4=C9) ' VtW-9-m&LJ&*te& t &m%.fr& 

&^BJL*W : 4 mole 
m 2 mole^A .l mole ' S &*W*4USUfc*#**.- 

H2O tJc > AA-'HL A h+ 5J*±j& *A £ H-Mf 

a T JMF *f 4Ubft&4M* (T i O2 Anatase) ft # 

8— IUb&*Ufc$JKTiOi Amtase)4fc#t-&at*£ PH<2. 5 
PH>7. 0 H^teMf ' tt^mi- — ft^b^#t^# 
(Ti02Anatase)^#^m^—lL^b^#L^#CTi02 Anatase) 

0 ® ^#L^b^v#L^#(Ti0 2 Anatase)$l#u& 
A«l^4jt(TiO«Anatase)«t*t** ' *M£"*n£$'J^ lOOnm 

ut ° ^^siA^A^^ ph . m^w&M^m- 

PH • RCOOH » **fc«fit* R4NOH - NR 3 
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.= aft***! ' ftit&m &-&&m*> : CH3COCH2COR %m&Lft 

m - RCH(NH 2 )COOH * HOOCCH(R)COOH 3^J6StA 

RC6H 3 (OCH 3 )OH#S| • *ffl**Ti(OR)4#»tb-0.1"—i:6 ° 
<f£ffl^*& Ti(0R)4iMc#Hf#4L^& > 

Ti(0R)4-SCA»SCA (Strong Chelate Agent) 

4Lffi $1 ' #^^^Jc t i&^gf^7J^>& t ^Jc^4f- HxTiO[(3-x)/ 2+X ] 
-SCA * a S^ftJjS***^ Ti(0R)4# M * ' iM^rf .' 

HvTiO[(4-y)/2 + y]i% HxTiO[(3-x)/2+x]. -SCA «,^A#ft • ^4.#iWF 

Ti(0R)4^O^7jCt# HyTiO[(4-y)/2 + y]« ' #^^/^^f'J ' ^ 

j& HyTi0t.(4-y)my] ; ~SCA #lt^^r ° 

jLit^t^^ HyTiO[(4-y)/2 + y]# HxTiO[(3-x)/2 + x]-SCA S&£JM!" 
& HyTiO[(4-y)my]-SCA ' ft*** Ti0 2 -SCA ° &BiL^ 

Ti0 2 Anatase4Mfc8**# ' PH > 

It* HNO3 > HC1 > HF 4r*>£$L > tH&J£«&>& PH<2. 5 ■ # 
ffl Nftr* NH4OH » PH>7. 0 • Tift 

IMU8*£ PH #.*PM*fe*M* ' 4aA*P4&'1£»;&aa& i lfcii*f 
J£ ' ^J^^Ti02.J^ft-#">t^.^^Jfe«t*t' 0 **f--=-4Mb*M»" 
*M*(TiQi Anatase)**tJte A %&®cW& ■= It* • 
it 100°e^-L ' jfc^4f--=-H^b«i^^i*(TiOiAnatase)4R*L 
>&J9H ° lUbfldMMtCTifc Anatase)*U£A'h** 

Anatase)4ft**j»^Jt4: 0 &^a&Ai*ffl**— *Ub 
A4fctt#(Ti0iAratase)£*#HI ' a A** &h£W 
~|Ubtt#tfMft(Ti02 Anatase)^ B a a^i#^r^.^ 0 &$&a 



IS 



-Tit 250°C ' 43.f&&&.fiL1&ftB$ftifc-& ' ^aUt 
^rA ' &&®.frir**te' lOOnm • ^3ftfP^#JiL*ffl *^ PH 

' #^^b^#L^^(Ti0 2 Anatase)>^# - 
— &4t&^&#(Ti02 Anatase)>&#— > 

Anat ase ) * 1 3 flt **3&3*4ft*M^3&**te* 
f ^l© ° ^#a^#ffi^—#L^b^#t^#(Ti02 Anatase)^ 
0- ' -*1frAim#*AH4*»*f# ' ® — <L-fbA«*fc*(T-i-02-. 
Anatase)?Mf <20nm > » it^^^-^^b^#L& 

#(Ti02Anatase)^#^^m^ ' ^^m^^^ W:^^ 

^^7^-.,^ i ib^#L^^(Ti0 2 Anatase)^# > j&^il^X 
***L4¥-— *^b*fcdfc^fc*CTi02 Anatase.)>^# > UJ^**M 
*tifcbW50 wt% ' ffl aatsfc— *Ub^#tt#(Ti02 

IS) Hf M# H4T1O4 *J*»#&tff ' Htfi&j*** 
. «a7v7jct ' ffl*±&&S*£LtSfcb& 100 — 1000 ^ ' flfc 

' HyTiO[(4-y)/2 + y]#ftS&$t • Jlife&>fti£i& 

' HyTiO[(4-y)/2 + y]^|| ' HyTi 0[(4-y)/2 + y]# 

1000 ^ ' Jtb HyTiO[(4-yV2 + y]^ltf-^^^^^^P^^ 4. 0°C ' 
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H 2 0 2 (33 wtX)**'*. ' H2O2 E*#&fi*aL*S fcb 

& 4. 0 ' 4£ HyTiO[(4-y)/2 + y]7jC^^^^^^§ii§ 6 °C ' # 

*J£ • MiOot^tJ^Jb 1. Owt% • a PP 

MiQ* >^#^^-^#L^b^#L^i^(Ti02 Anatase) 
>£#ef . H 4 Ti04 #L^b^#L^^(Ti0 2 Anatase) 
itbb^ 0—10% ' j^;M^fUb^#^#(Ti02 Anatase) 
*J**fi***4W8dfr 4°C ' 4°C;* 
II )*31f ffl ' ^-^ft^b^#L^#(Ti0 2 Anatase.)# t #S& t 

~250°G&*f • v ^ #f^^:^|L^b^#t^v#(Ti02 Anatase)^ 
J&?LP$£. 5 — fUb^#£JMt(Ti0 2 Anatase)MM 

&i& Jl3&^^#^— H4btt$t*MjKTi02 Anatase) 
S&Jf- » >£ FT-Raman 4Mff# Raman shift jfcHhftoffi(+)#T 
> • « Ti0 2 Anatase20iftX** : «HtJL#*3«!l ' 1060nra 

750mW ' # Raman shift 204cm" 1 -39.8cm" 1 \515cm~ 1 

a 638cm" 1 : J 
>fb^^^#(Ti0.2Anatase)^^4L Raman shift SKA,) 
—A • DLS f 4t*L#^#f 10nm iL^ ' 

*iHK + -)/9f5F ° « S fTWf ^^-^^b^#L^#(Ti0 2 
Anatase)>## ' 0 0 a ft 5^ ^^^bMM 
(Ti0 2 Anatase) ' tf&te ft 
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& ~ ^b&k$L£k9k (Ti O2 Anatase) t i£ # * 
-ffc^iW^jfrtfr ' %M WOa > ZnO * Sn0 2 > Fe 2 0 3 $t&&*r&m 
4Mfc&£*A ' 4M*ft#*4b4feA#lfc** • «H3TS£ 
S£H A St & ft SI 5 ! ft # j»*&*B***| A # * 0 'M-Wik^M 

#^S^^-#J^^ ' # WOs-ZnO-SnO* > 
Fe 2 0 3 ^ stfi#; B* 0 # W $8*»#*r #4*&£- # <M b 

' * MOx #»4fei|*«.3R.*#*.^*f 

#t*j*ja«t*** ' ' M0x/Tio 2 

=1-100% ' ^#^|G>fb^v#L^^(Ti02Anatase).^^^^^ 

$3 &m t 4Mb« 4& ' f ffl ft 4b« *fe * * ^ 

*oPd - Pt- Au*r-Ag- # ' ■ a ft 
M 0 M0O3 > 

■Nbfls - V2O5 - Ce0 2 & CrtO» * ' ft******,^ 
J IL^b^**^**^^ 0 &«*tfb* ***** t 
&± 0-10. 0 a**,^b«#i ***,-fbS:'<L**.^ 

# ' ^i^'I±*«OH > H + - 0" 2 - H0 2 - - OH~##/.f • #^«L 
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a T m tf * * a & « ** JK & m *- & m t A 
4£&fiftR, ft ' *» jfc £ Jfo fc* Jftttftaft* *fc 

#(Tio 2 hnatasey^^^mMm.m^^^^tmu 

# - B (A)#ttf ' — *Ut (Tito 
Anatase)#L^^i#B B a<7> ' G9ia#j**#*'J^l*«M£ 
<6> > **#-B(B)/tf5F ' -fc*t«*fl&JLrt«P^?LBR^at 

•«Lwft^*#^*.^«*<3> ' acorns ° 
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fcfl&lftflU^lsj***— |UWMWfc#(TiOi Anatase) 

<41 B<B)/*f*F ' #Jiifc#&«J«##'ft&*-=-*. 

4btt4MMI(Ti02 Anatase) JIK7>A*#«:>J> 

jfc Jj§ IS # # B (A) /fr** 4Mb 

iUUkm (Ti0 2 Anatase)ltm^^ tt£ # # <44> ■£ 

|il<A> -<B>flf^ 

' -fe/a I] f <12> ' il*fc«&&l&3&*i^ftj& 

fct&m&m&^rf <44> f #3t ft &® *h ' a $v 
SMfltl^ ' *>#iH(C)#f7F ° -fltffi U 3Hft 
ife^f <13> ' **«J««J«3*.^lfc^**lL**'Kr<43>^U 
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SO ' io|ii<D>^'' 
;M^*«*£ft.**ft**' 

<411> ' .*»#B9B(B)/9f7F ° jfc£«&£*L7fr >f 

JB&afc* A**<41> .w it Jiit m £ © J«<1 1 6>*fcafrft & 

■a * *h m $l .' # *fc * ^ 1 1 7> ^° * ^" b c a ) a ^ ; 

^•o£f a fca^T***^*******-* <44> ' ^ 
% i n (B) m ^ ' *t ft, * ft fc«#J * *> * -5- B 

^IWM^if ft*Jg:<ll> ' B»ft#*<12> ' US! 

?>J j= 4ffl4fc##>fc ( - ) ft » 420 ~700nm JL & A 

^4i£tf*H* 365nra A 405nm • f i&sfcJfc&f S^tUM 
&&Jl • (^Sft.t^^ft.^*^^^*^-***' ' 
JM&JK Jt3* a ^ A # * -h ^ A ?L RR UHfc & m M 
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£ Il<21> t ***l<22> ' it * £ It t *P£- 

^ 7 Jc|l H«0<23>A^lL'fb^l<24>"'*>*^B(A)m^ * 

^«<2>>t £ :« H t *tA*«23> : J#..^ ■ A 
±m U * ' t * # ft.*<22>*fc*r*,*b3l;fc^ 

(9)^7F ■ &iUft£j&#&**<23> ' ^*4b3L<24>A*. 
tell «t<25>:-» i^.^lLt^^#*u<21'> ' ^MUt;Mt 
<22'>; » *l^iL<23 , >«.— *.^b«.A#<24 , >: ' 

******* ' 
a 3 '*» ffl (B) m 7F ' * ^ a *X5> Jl ttft 

^ttf ° ■ . 
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7jc|u<23'> v~|Wb*Jl<24'> *J;fr*IL<22 , >&5J&££.# 
JLft <25> -f^.J^-t**-A! £ & # flit* M ft?® £ ^ >* a & 

Sit*!. ' *«.^*>#-bl<A>^ ? 
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*r*'j ffl *b # s a & ii.^ &* *l Aaa*-^ $t>grnm& 
^ ^ & $l a >t >#- ' a ^ 

^It^I^I- f ® i£# — #Ub£fc#L^3f (Ti0 2 
Anatase)*j&****i*##& ' 

4Mt&£fc*Mfc (T i O2 Anatase) J& ^ & 

^ T1O2 > WO3- ZnQ > Sn0 2 & Feds 

^ , ^^t^^-^^4,^^b^#L^^(Ti02Anatase) 
^**«.tft^^#^* «t *t -=- *. ^ tfc 4* (Ti O2 

(TiOzAnatase)>^# ' ;fc*t* f^f'te^ 
§£@£ ' ^ MiO**4* ' M^/TiCk Anatase 

= 0-10 wt%° #T#fl!iHi*JH* |Wb$Mfc*k 
#(Ti0 2 Anatase) ' * W**<4 

A^m^ ' ffriia MiOijg* ' »f ^ MiO* /-=-JMb*fc 
#L^^(Ti0 2 Anatase) = 0 ~ 10 wt% ° 
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**M?<3Ufc3*4ft4fc*tf*a& ' sfc#**5*fc*IMEflt ' 

3ft4ft*##3*4ftlM*.' ? M^i^^^MtflrlM * 
(Ti 0 2 Anatase ) % ^ >&#^3&J{| 4ft ^ A 4ft # 
4b^m£& ' S £ i aafe^lft^Aafe^lft 

4MMf*i& ° 

Anatase)>##m#Bf jv.^^ 0 ^ > &M&feiM£J&3&3*4ft4* 

*A3Bt^<ft^#* ' ^ja****** #*Mt.5&at-&* ft 

**^.*«#t ' BP^*o^t**«J««JK^4ft^*^38fe 

^ilftl^**^***^^****^^ 0 
-£4 ft/fb*Jftj&-4fr-' &^ Pd > Pt ^ Au ^ Ag tt» 
* ' * Pd - Pt > Au ^ Ag #***^A**t** ' 
*H^ft,^b^4a^^.(Ti02 Anatase) t i tb v^.^ 0. 1 
wtX 0 #i&i&.aL^>l ft,4b4frj&4fr. ' Mo - Mb > V - Ce $, 
Cr $i&%L&:M # Mo - Nb > V - Ce - Cr#iML£^l 

^b^^^»i^^^^a a B«^# ' <£&^**fc— ft. 
4b&#£Mfc(Ti02 Anatase)^ 0 

#r# < ««« sWi 4ft it 3& Ji 4ft & *■ * a 

^«J«3Bfe*4ftj**iL3Bfe^4ft4fr*»*^-^^ ' 4ft ffl a*4Mfe 
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• tfrffl «**^# 420~700nm fc-fcTJifcA 
365nm v 405nm-5£#*Hfc ' #f&^A**4**#-£fc 

1 : 

^itmm %£>\t 4wt%— fUb&^iMiCTiCfe Anatase) 

° 38W-DEX A 

32W-DBL # • JH1^^J*£IL*#*** ' ^t^^a 
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5. Ofxl ' FTIR * ^S£T 

SI Hit * A IHb ' *Mr J* B W ^ 

^TiS^flMfc***] • 38W-DEX 4wtX Ti0 2 

it^ **t* 0. 120 min" 1 ■ 32W-DBL 

' ^ S^T @a ^#M4# 0. 2567 min -1 • 

2 : 

i^W&fli A* 20wt%~*WbttdfctftfK(TiOi Anatase) 

JtmM & ■*/* • .tf ffl 4l£ ' 38W-DEX A 
32W-DBL# • jR^^«^SH****.«' , ""^* i **'-- 

5.0|il ^SiTSI ' FTIR *«!l^Jft*-*fc;3E*.tOAT- 
i&TSI^it^i^J ° 38W-DEX 

3&3**M£*-# ' *^&TS§^#&*#&"&-0. 1581 min" 
1 > 32W-DBL fM^ft^it^i^^t ' ' 
atTaS^»i*.***tA 0. 2765 min" 1 • 

* ' *1fr#ffl^.H4btt#ttfl*(Ti02 Anatase)*!!- - 
^bA«Ai*(TiOiAnatase)*if I '«.*(*i&^fe^ Ti0 2 - 
W0 3 - ZnO > Sn0 2 & Fe 2 0 3 # ) - ^ JMb*Mfc*M*(Ti02 Anatase) 
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£-BA*35-fiB*#-BC: 

A> f ~B C: 3i^«,^"J»^^"*«-*«- 

H.S.B A.* |I«..'B' 3I=-B C = 4:^ft*«^'^*« j - 

Hiffl A v *il B : *i-P C 'III -D : ■ 

7p- ife HE . ° 
H Affl A* W B - H^ffl C: 

#|L^#*M**f*B ° 
|-fc|A' |-bl B-^-tE C:. 

jp^B A* *^«-B : 

: ^#L^b^m^^(Ti02 Anatase)^ Raman &**ffl • 
^ + B : .=LJMb&'4fc<k#(Ti0i Anatase)** Raman TfcffB ° 
H + - g] : ^^^^#L^#(Ti0 2 Anatase)>WDLS«f:^ 
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i 2 

^j»^Ti02Anatase«J« 7 8 

****** 11 «**»** 12 

U^.**** 13 £H 21 

*«.■ 22* 23 

^|Ut*l , 24 ^-ffcJLft . 25 

IMS*.** ; 112 ****** H3 

***;faft*W- ll 4 ****** 115 

ii^SJW 116 4Mfc#*h*» H 7 

* **,* ^ t & € *$i MM.m^ & JMfc 4 1 1 
#*»*^*>^*«****^^**^*-^ 412 
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&#&#(Ti02Anatase)*j&*»*tf ' & 

; #Att^r*/^ft*^*«*3SE ****** 

* * *ta#pa* i 

(1) £jg ji. JMb*fc$L&#(TiO* Anatase)>&;& 

(2) &&#*L#-&Hft«&^*^-#.*£*' a " 
(.3 ) ;-iifltt*«««K^35fe3ft4fc^*^** * 

(4) li^^f ##t^l^^^^^^^^ 

(5) . ft (2>* (4) & JiS ft « fit at* ^r,SL'afc 

. (6) ' #79 * * «4f 
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2. 4° t ft -*-*»] ft SI * 1 3*^2r* ' * t flf*6 
^&4b&^&^(Ti02 Anatase )>&/£>£-* ' 
^ Ti0 2 > WOs - ZnO - Sn0 2 ^ Fe 2 0 3 * **t * * # 

(Ti0 2 Anatase) * * J& a B a ft *fc * ±- * ^ ' -3- * 
Ti(OR-)4"i|**^*l- ' t 
&4ft#."— ■*i^b«t«^4i(TiOi Anatase)** •-. 

# l# H a a it & -r. 4b #k # (Ti0 2 Anatase) * 

Anatase)** ' J- * * * •"«* * 

If yjfrjia H'4Ti04** ' H4T1O4/ Ti0 2 

Anatase =0-10 wt% 0 

4. t tf $& 11 * 2 * ^ 2r ' * t fH 

£ $ & £ B |t* J^.ft >fb ft #t A # (Ti0 2 Anatase) * 
* > ^ti^mi'f ^^^-^^^v#L^^(Ti0 2 
Anatase)** /'J-*«:**«*«J«^^ * nt*^ 
. HVTiCh** ' H4TIO4/ TiOr 

Anatase = 0 ~ 10 wt% 0 

5. -= t ■*+# , J«fi * 1 ^^^^'^t^HI 

a&Jii a *, *■ * ' * # ff * * jl *a 

)f o 
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^*Ubtt*Ltt#(Ti02 Anatase) ' ^$L*& 

mfctf z^l^^^^ * * s s ^^^^^^ ' ' 5] " 

I'll" 

fc**##ifc#B&*Ub**jfc# ' 

4 4Mb 4fe ' J. 4Mb «t & # 

(Ti02Anatase)*-****#*JL#^>^ ' A-w * 

: (4)41-^ : 

* a 3IL A- J ft4b4fo«.lfc#*&afr*«' 

8. -.-*»t''*:* i *I'."<£ffl* 1 ' *t#Ha 
& 4b &^&^(Ti02Anatase) ' & It 

«&#&#ft*Ub«&#4&\' Pd ^ Pt - 

Au « Ag ft$£>fc ' A Pd * Pt * Au ^ Ag # 

' A*^**^*Ub.£k<fc*M*'- 
(Ti0 2 Anatase)t * tb ' ^ 0.1 wtX - 

9. *»t ft + #!l*£K % 1 ' * t#Ha 

^|Ubl£#iliv# (Ti02 Anatase)>&/£^# ' t£ 
«*^JJt#»*.^b««j&^' ' Mo - Nb > 

V - Ce Cr #i§>£^>f • & Mo \Nb * V - Ce - 

Cr *s$*£**Ub4fc4L*#*t#t#*# # &*t*fc 
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>£jf- ' _g_£^i#&^IUb£k#L£fc#(Ti02 Anatase) 

o 

10. *»t**#»J|£ffl# 1 » 

420-700nm afc-fc^ Jt ^ ^ * 365nm > 
405nm i£ *b & ' f» Q ^ A * « # ^ £ *. -*r £ ^ 

12. *» t *t * #1 4fc IB * 1 ' 

^ (Ti0 2 Anatase) # ^ a a a 4* #fc A * * 
J# ' a* $L.5% M & ^ 3l $l A * f ' ' & ■'• * 

13. * * 3r * ' & + *'J 

d jfc >ft M afc 3, «. »>J * 
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i^#f ' #*tsfc^« *********** 

(3)# g i^f ^tt^^^tl^^I^^ 

jt^ia^*-* *LRfc 

14. *i"t* + iW«H# 13 ^^-.^r* ' *t« 
tst ' ^ jl «t ®Mo £ it * * ^ # ' ^ a 

£ ^ r *s # alt at: *. '•Jt^'*«*s«L-*#**-*A- 

15. -r.# ' *»" t 

S »-*»-4clt^Ja.* & * it A sMN" afc 

(2)2 IL°fcft jkJW^fc&sfc 3 ******* 1 
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16. *i t * * *I ft H # 1 5 * ' * + * 
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